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‘eEMCAL’

eEMCAL = “electron-going ElectroMagnetic CALorimeter”
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Location
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Quick Aside
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Over the course of the week, I generated these prim/eps files for ePHENIX, fsPHENIX, and sPHENIX detectors

Can be downloaded from here: https://github.com/jlabounty/wip/tree/master/PRIM_files
DAWN Viewer needed to view PRIM Files:

 http://geant4.slac.stanford.edu/Presentations/vis/G4DAWNTutorial/G4DAWNTutorial.html 
DAWNCUT can be used to create cuts (as in images above):

 http://geant4.kek.jp/~tanaka/DAWN/About_DAWNCUT.html 

https://github.com/jlabounty/wip/tree/master/PRIM_files
http://geant4.slac.stanford.edu/Presentations/vis/G4DAWNTutorial/G4DAWNTutorial.html
http://geant4.kek.jp/~tanaka/DAWN/About_DAWNCUT.html


Previous Implementation
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● 92 PbWO4 units arranged in 
an off-pointing geometry
○ Front face: 100.38 mm x 

100.38 mm
○ Back face: 118.63 mm x 

118.63 mm
○ Length: 180.00 mm

● Each unit represents a 4x4 
block of PbWO4 crystals

https://github.com/jlabounty/coresoftware
commit: 2f4ab1754c9131a127d66d7ab1e20eb7a005f4f5



Current Implementation
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● 2736 PbWO4 crystals arranged 
in an off-pointing geometry
○ Each Crystal: 2.0 cm x 2.0 cm

● Multiple subunits consisting of 
between 4 and 16 Crystals
○ Carbon fiber surrounding 

each subunit

https://github.com/sPHENIX-Collaboration/coresoftware
commit: c7a7318c0b2fc8fe9e933117adff6c98cc21d3c1



Current Implementation
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Current Implementation

8

178.6o

180o



Current Implementation
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12 Crystal Subunit 8 Crystal Subunit 4 Crystal Subunit

(Implemented but not used)



Current Implementation: Mapping
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● Geometry read in at runtime 
from data file
○ 1 quadrant sufficient to 

define whole geometry
● Can be altered without 

recompiling

[ j, k, x, y, z, α, β, , ℵ ]

Indices Coordinates of center 
in mother volume

Rotation about 
center

Line 
type



Mapping: 2 Separate Files

11

Construction of Subunits

Construction of Calorimeter



Current Implementation

12



Linearity — New Geometry
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Resolution — New Geometry
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Linearity and Resolution Plots
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vs.

Solid Cone of PbWO4
-1.2 ≤ η ≤ -4.5 New Geometry



Linearity — Compared
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10,000 Events



Resolution — Compared
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10,000 Events



Next Steps
● Implement tower clustering algorithms and tracking for 

electron/pion identification
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Additional Slides



Current Implementation
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(j, k) = (4, 6)
Indices stored in G4Hitv8



Current Implementation: Software
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(j, k) = (4, 6)



(Much) Previous Design
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● Previous implementation was 
simplified
○ Starting z-position: -99.0 cm
○ Thickness: 18 cm
○ Material: PbWO4

● Split into 5 sections via 
RawTowerBuilderCone() 
depending on ‘η’
○ -1.2 ≤ η ≤ -4.5



Carbon Fiber Shell
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Source: http://pdg.lbl.gov/2011/reviews/rpp2011-rev-particle-detectors-accel.pdf 25

Fit Data for Resolution Plots



Future Plans
● Optimise off point geometry to 

minimize leakage through gaps 
using Linearity/Resolution plots
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